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Other t o o d o e s  on August 20, 1011. 
The Antler storm was the most destructive of several 

tornadoes experienced in Bottineau County between 5 :30 
and 6:30 p. m. on the same day. At least 6 different 
funuel-shaped clouds formed within the single tornadic 
mea as it passed over this county. Three were reported 
as bein5 seen from Antler and 6 funnel clouds are reported 
aa hamg been plainly visible from Souris, 27 miles east 
and 5 miles south of Antler. Serious damage was 
reported from but one of these funnels, viz, one which 
appeared 4 miles southwest of Souris, where it destroyed 
one farmstead, killing one man and injuring several 
others. After moving along the ground for but a short 
distance the funnel rose into the overhan ing cloud and 

approached the slope of the Turtle “Mountains ” 6 niiles 
to the east. 

disappeared, but reappenred again for a s B iort time as it 
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SOME RESEARCHES IN T E E  FAB EASTEBN SEASONAL 

CORRELATIONS.’ 

(SECOND NOTE.) 

By T. OKADA. 
[Reprhted from Journal of the ROY31 Xeteorological Society of Japan, May, 1917, 

W4149.1 

1. Correlation between the July  temperatures at 8a.n 
Fmncimo, Cal., and E r h o  i i ~  northern Jnpnn.--It is a 
well-known fact that in the summer season the North 
Pacific HIGH area is a controllin ament of the air tem- 
perature on both sides of the #or& Pacific. A slight 
shifting to the westward of this action-center gives trm- 

matures below the noimal on the western coast of the b nited States, and the eastward shifting of the HIGH area 
gives abnormally low temperatures on the eastem coast 
of northem Japan. 

An opposition is traced between the July tem eratmes 

Hokaido. We give below the July temperatures ancl 
departures (Ax, Ay), etc., at both stations. 

(2, y) at San Francisco in Califoinia and i! rimo in 
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The temperature data’for Erimo have been taken from 
the Annual Reports’ of the Centml Meteorological Obser- 
va t o p ,  Tokyo. The daily mean temperature has been 
calcu ated froni the 6 daily observations, and a proxi- 
mates very closely the true mean temperature. &e San 
Frmcisco data hare been estracted from Prof. A. G. 
McAdie’s ‘* Climntology of C!alifornia ” nncl the Annual 
Reports of Chief of the Weather Bureau (4’ edition). 
Tlic mean temperatures a t  Sari Francisco given in Table 1 
are the suni of the me:m ninsiinuin and mean minimum 
temperatures divided by two, and are not reduced to the 
true mean temperatures n.s Hofrat Prof. J. von Hann 
already reninrkecl. Von I-Iann linv given a. small table 
of corrections to be applied to the many-years’ nieans to 
reduce tlleni to the true monthly means. But it must be 
remarked that geiier21.lly the corrections are different 
from year to year. Hence the S m  Francisco tempera- 
tures given in tlie above ta.ble difl‘cr from the true monthly 
means, and the difference from tlie true mean temperature 
is differeiit year for year. This is specidly the case when 
a secular variation having an :iniplit.ucie of the order of 
maguitude compardde to tliats of the raria t.ion under 
consideration, is su )e osccl on the latter. In such a 
case the usual met \ T c p  ioc for cnlculiEtiiig the correlation 
coefficient gives an unduly small value. 
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TABLE l.-Jzdy teniperatur~v at Sun Frcindsco and Erim~.  
[r in the sewnd column means the air temperature at San Francisco, and y in the third 

column that at Erimo.] 
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ThepreVloUS paper (first note) appeared in this REVIEW, January, 191444: li-21.- 
EDrroB. 

FIG. 1.-Graphic presentstion of the Eiirtuations in the July temperatures at San Frau- 
cisco, Cal.. mnd Erimu, Hohcid?, Japan, 1siM-1914, inclusive. 

Prom figure 1, which shows the above data in graphic 
f o i l ,  we see thnt there is n well-est,tihlished correlation 
between the July teniper;i.tures atg Snii Francisco ancl 
Erinio ; ancl the ahnoimnlly high temperature on the 
Chlifornin const is associated with abnormally low tem- 
perature of this [.Jymtese] shore of the Pacific. 

But! the correlation coeffioient clecluced from the data 
iven in Table 1, is -0.34 and the probable errorf0.119. 

Fhese values are siniply suggestive of a connection he- 
tween the Jul temperatures mi both sides of the Pacific, 
but they are hr from being conclusive of the connection. 
This a.pparent, discrepancy between the conclusions 
arrived at  by the raphio representation and the cdcula- 

t,ion for the calculation of :I. correliit’ion coefficient is not 
fulfillccl in the present case; that, is to sag, some un- 
hiown rarintioiis we supcrposetl on the variation under 
consideration. Hence it will be rather advisable to 
compare t.he variation of temperatures year for year 
instead of the temperatures themselves. We give in 
Table 3 the variations of the Jul temperatures at  San 

tion, ariscs from t. 7 ie fact that the fundamental assump- 

Francisco and Erimo. In this t n  z le 6e means the varia- 
2 J  ron Hann. lilimatulo-ie von Kalifurnien. Meteorol. Zeit. 1907 455. 
A.’ G. d lcdd ic .  Die w h e  Milteltrm~ratur von Sau ’Fr&iseo, Wirnien. 

Meteorol. Zeit., 1908, p. 330. 
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T A ~ E  2.-Cmelation of carintwns of Jidy tmpmatures at Sari Francisco 
(6.r:) and EIWW ( 6 ~ ) .  
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A glance at this table shorn thata in 25 cases we find 
19 in which tlie signs are t,he reverse of each ot,hcr and 6 
in which tjhev a.grce. Hence t,he probability of the op- 

osit.ion of the air teniperiztures at, Sa.n Francisco and 
-Er imo is 19/2?5ths, or 76 per cent. The correlation coeffi- 
cient deduced froin the above c1tit.n is - 0.51 a . ~ i d  t,he 
probable error f0.1013. I t  niny be t>lierdorc conclucled 
that, in July a benipernt.ure seesaw is fairly established 
on bot.11 sides of the Nort.11 Pacilic. 1Vfi~t.n. thf July fcm-  
pertif w e  at Et*irno in, .riorth.ern Ja..par~ *is higher than. the? 
average, the tcrnpera,tum a.f Swi Frawisco i i i .  Pd~for i i iu~ is 
abnorma.7ly lolo, a.7i.d vice wrsa.. 

2. C'orrelation bo?wee.n the April tenipemfiiw ut I&i(.tsk 
and the July tempcratura at San Fiwwisco.-Iii t.he first 
note m. W. R., January, 19161 of my researches on this 
sub'ect I have traced a reiiiwkable pamllelisin between 
t.heharch baroniet.ric gradient at  Zi-ku-wei near Shan hai 

Japan. This and the result. given in the preceding para- 
aph induced me to search for an eventual correIln.tion f? etween the spring temperat.ure on t.he Asint.ic Cont>inent 

and the sunimer t.eniperature on the American coast of 
the North Pacific. After trials I have traced a marked 
opposit.ion between the April teniperat,ure at Irkutsk in 
eastern Siberia and the air tmnperat.we at San Francisco 
for the following July. Thc Leniperat.ure dat.a for bot.11 
stations are veil in Table 3. The teinperat.ures at  
Irhvtsk have e een taken from Annales de 1'Observat.oire 

and tho .July temperuturo 011 t,he east coast, of nort,ierii i: 

8 Note bv the Editor.--In the interest uf clearness in notation thc followingsystem has 
bean adopted in this paper: 
L= July tkupcn tu res  at Stan Francism. C J . :  Az and 6r 
*July temperatures at Erimo, Japan ; ~y and by =cwres ondhig departures 
z- ADril temwrotures a t  Irkutsk: !A: aud 521 and &,viations, riwcct- 

hysique central Nicolas, the record beginning with 1887. 
finfortunately the recent records are not withm m reach. 
In the table 2 means the April temperature at  P rkutsk 
and c the July temperature at San Francisco. 
TABLE 3.--C'orrelntWn of Bpril ten~pptrrature at I rhts t  ( 2 )  and July 

temperature at San Fraileke0 (2). 
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Looking nt  the c.olwnns showing the departures from 
the normill it will he sem that tlie signs are opposite 
in 15 csises, and the same in 6 cases out of the 21 casea 
uncle1 considerat,ion. The correlation coefficient deduced 
from the above data is -0.53 a.nd the probable error 
f 0.106. 

I-Ience we may coiic.lude that tohen. the April temp* 
du.t*e tat 1ril.ut.d .is l&$er than. the noi-mal uw . i n q  expect 
.with a high degree of probalilit!y tha.t the tenipemkre at 
Sm. Fra~i.cisco . i i ~  tfi e following July aiR be abnormally low, 
a.nd ,vice 'versa,. 

r 
0 
z1 

(D 

E S.F. 
6 17 
5 16 

3 14 

1 
0 

-I 
-2 

4 15 

2 1s 

Fic.2.-Grnphic presenbtiou of the cp sition between the Aprll tern rsture at 
Irkutsk and t ho  temperature at f& Francisco for the following J$. 

The above result will be of some interest 011 account 
of its hearing on the possibility of issuing a seasonal fore- 
cast on the Pacific coast of the Zhitecl States, which 
Mr. A. G. McAdie has ardently advocated. 

. -  
k- Jbury-February prcssure at Zi-kwvei; A and I R  
w=Jnly-Augnst pressure at Nemuru, Jspau;[~m andduij i"O'y' 
r-coefficient of correlation; E- probable error. 

~ ~~~ .- 

8 McAdic. A. a. Forecasting on the Pacific mmt. MONTHLY WEATEEB REVIEW, 
April, 1905,36: 96100. 
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Year. 
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3.  Correhtion between the winter barometric p~emure at 
Zi-ka-wei near Shangfiai and the summer barometmc yrassuye 
at Nmuro in nodwrn Japan.-A marked o position is 
traced between the barometric hei hts at &-ka-wei in 
January and February and those a t semuro  in Juiy and 
Aupst .  We ive below the barometric data for both 
stations. In 8 s  table k refers to Zi-ka-wei and w to 
Nemuro. 

The last twocolumnscontaizl thevariations ( 6 X . , 6 ~ )  of the 
barometric heights from gear to ear nt both stations. 

i s  -0.41. From the above result,s we may conc ude that 
when the barometer stands higher than the average nt 
Irkutsk in January and February we niay expect that 
the ressure at Nemuro in the following July and August 

Y The correlation coefficient deduce B from these unn tities 

will \ e abnormally low. 

k 

- 

TABLE 4.-Mean bmmetric reaaurea at ZGka-wei in January and Feb- 
ruciry (k) and at d m w o  in July and Augwt (w). 
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169s ....... 
1S99 ....... 
1900 ....... 

76s. 1 

7li9.3 
Wis. 1: 
il’B9.i 
iC9.1 
7IS. 1 
769.4 
ilZI.3 
iBi.3 
7ti9.0 
i i O . 4  

a 

19)l ....... 
1902 ....... 
1903 ....... 
19fl4 ....... 
lglj ....... 
19OIi ....... 
1HOi ....... 
1WXi ....... 
IMM ....... 
1910 ....... 
Slims.. 

Means.. .. 

mm. 
758. 4 
# A 4  
751;. ti 
737.4 
769.2 

i57.4 
757.8 
757. Y 
751;. ti 
i5S. 8 

75s. I 
757. s 
757.8 
75i. 0 

158.3 

i5i. 7 
7.5s. 5 
75s. 9 

3 
(%. i 

153.1 

- ? .  

75s. 3, 

759. n 

75s. s 
i59.8 

...... 
75s. 2 

769.9 
iG9.7 
770.6 
769.3 
71ii.3 
iti7.H 
i69.9 
iG9.8 
,I;S.S 
C I .  I tB. 3 

.......... 
7tj9.1 

Ak 

0.00 
0.M 
0.25 
0.09 
0.49 
0.01 
0.25 
0.36 
0.81 
2.56 

mm. 
+1.2 
-0.1 
+O. 3 
+1.3 
-1.0 

+o. 2 
-0.5 
+O. 0 
fO.0 
-1.0 
+0.3 +o. 2 
-1. s 
-0.1 
+1.3 

+O. s 
+O. 0 
+l. 5 
+O. 2 
-1.S 
-1.2 
+O. 2 
+O. i 
-0.6 
-0. 8 

...... 

...... 

-0.5 
-0.2 
+0.9 
-1.3 
-2.0 
+O.6 
+1.4 
+0.5 
-0.4 
-0.2 

AW 

min. +o. 2 +o. 2 
-1.1; 
-0. s 
+l. 0 

-0. s 
-0.3 
-0.4 
-1. I; 
+O. (5 +o. 1 
f0. 0 
-0.4 
-0.4 
-1.3 

fO. 0 
+O. S 
-0.5 
+O. 3 
+O. 7 +o. 1 

+O. b 
+o. 9 
+l.6 

+O. 5 

....... 

....... 

- 

bk.AW 

mm. 
+O. 24 
-0.02 
-0.46 
-1.04 
-1.W 

-0.16 
+O. 15 
-0.24 

0. IN 
-0. f4l 
+O. 03 

0. @I 
+O. i? 
+O. 04 
-1.56 

0. OCJ 
+O. 48 
-0. i 5  
+O. OB 
-1.26 
-0.12 

+o. 42 
-0. M 
-1.3s 

-7.19 

+n. io 

...... 

- 

(AW* 

- 
mm. 

1.44 
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0.09 
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